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SEMCONDUCTORDEVICE AND 
SEMCONDUCTOR DEVICE 
MANUFACTURING METHOD 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a continuation application of PCT applica 
tion No. PCT/JP2009/005956 filed on Nov. 9, 2009, desig 
nating the United States of America. 

BACKGROUND OF THE INVENTION 

0002 (1) Field of the Invention 
0003. The present invention relates to a semiconductor 
device and a manufacturing method of the same. 
0004 (2) Description of the Related Art 
0005. In recent electronic devices, a number of semicon 
ductor devices using a wafer level chip size package (CSP) 
method that is an assembly process performed during a wafer 
state have been used in order to achieve further reduction in 
size, thickness, and weight as well as higher-density packag 
ing of an electronic device. 
0006 For example, a solid-state imaging device that is a 
representative optical device is used as a light-receiving sen 
sor in a digital imaging device Such as a digital still camera, a 
cell phone camera, and a digital video camera. To realize 
further reduction in size, thickness, and weight as well as 
higher-density packaging of imaging devices in recent years, 
a wafer level CSP method has been adopted that is a method 
for securing electrical connection inside and outside a device 
by forming a through electrode and rewiring during assembly 
at a wafer level before singulation, instead of the forming and 
rewiring during ceramic-type or plastic-type packaging in 
which the electrical connection inside and outside the device 
is secured by die bonding or wire bonding (for example, see 
Japanese Unexamined Patent Application Publication 2004 
207461 and Japanese Unexamined Patent Application Publi 
cation 2007-123909). 
0007 FIG. 1 is a cross-sectional view of a solid-state 
imaging device having a conventional wafer level CSP con 
figuration. 
0008. As shown in FIG.1, a conventional solid-state imag 
ing device 100A includes: an imaging area 102 formed on a 
semiconductor Substrate 101 and having a main Surface 
which is a light-receiving Surface of the semiconductor Sub 
strate 101 and on which a plurality of microlenses 103 are 
provided; a peripheral circuit area 104A formed in a perim 
eter region of the imaging area 102 on the main Surface; and 
a solid-state imaging element 100 including a plurality of 
electrode portions 104B connected to the peripheral circuit 
area 104A. 

0009. In addition, on a main-surface side of the semicon 
ductor substrate 101, a transparent substrate 106 formed of 
for example, optical glass is formed via an adhesive material 
105 made primarily of resin. Furthermore, inside the semi 
conductor substrate 101, a through electrode 107 penetrating 
through the semiconductor substrate 101 in a thickness direc 
tion is formed. 
0010. In the back surface opposite to the main surface of 
the semiconductor substrate 101, metal wiring 108 connected 
to the plurality of electrode portions 104B that are connected 
to the peripheral circuit area 104A is formed via the through 
electrode 107, and an insulating resin layer 109 is formed to 
have an aperture 110 which covers a portion of the metal 
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wiring 108 and exposes the other portion of the metal wiring 
108. In the aperture 110, an external electrode 111 made of 
for example, a solder material is formed. 
0011 Note that the solid-state imaging element 100 is 
electrically insulated from the through electrode 107 and the 
metal wiring 108 by an insulation layer not shown in the 
figure. 
0012. As described above, in the conventional solid-state 
imaging device 100A, the plurality of electrode portions 
104B are electrically connected to the metal wiring 108 via 
the through electrode 107, and furthermore are electrically 
connected to an external electrode 111 via the metal wiring 
108, thus allowing extraction of the light reception signal. 
0013 The conventional solid-state imaging device 100A 
described above is manufactured by the following process 
ing, for example. 
0014 (Process 1) First, a plurality of the solid-state imag 
ing elements 100 having the configuration described above 
are formed on the wafer according to a well-known method. 
To the wafer on which the plurality of solid-state imaging 
elements 100 are formed, the transparent substrate 106 hav 
ing the same shape as the wafer and made of, for example, 
optical glass and so on is attached via the adhesive material 
105 made primarily of a resin layer. 
00.15 (Process 2) Next, a through hole, which penetrates 
through the semiconductor Substrate from a back side and 
exposes the plurality of electrode portions 104B connected to 
the peripheral circuit area 104A, is formed using dry etching, 
wet etching, or the like. Subsequently, by embedding a con 
ductive material in the through hole, the through electrode 
107 to be connected to the plurality of electrode portions 
104B which extracts light reception signal is formed. 
0016 (Process 3) Next, by electrolytic plating, the metal 
wiring 108 to be electrically connected to the through elec 
trode 107 is formed on the back surface of the solid-state 
imaging element 100. 
0017 (Process 4) Next, on the back surface of the solid 
state imaging element 100, the insulating resin layer 109 is 
formed to cover the metal wiring 108. Generally, the insulat 
ing resin layer 109 is formed using a photosensitive resin, by 
spin coating or attaching dry film. 
0018 (Process 5) Subsequently, by selectively removing 
the insulating resin layer 109, using a photolithography tech 
nique (exposure and development), the aperture 110 exposing 
a portion of the metal wiring 108 is formed. 
(0019 (Process 6) Subsequently, in the aperture 110, by 
solder ball placement or Solder paste printing using flux, an 
external electrode 111 is formed of, for example, a solder 
material, and is to be electrically connected to the metal 
wiring 108. 
0020 (Process 7) Lastly, the wafer is singulated into a 
plurality of solid-state imaging devices 100A as shown in 
FIG. 1, by cutting the solid-state imaging element 100, the 
adhesive material 105, the transparent substrate 106, and the 
insulating resin layer 109 all at once, using a cutting tool, for 
example, a dicing saw. 

SUMMARY OF THE INVENTION 

0021. In the conventional solid-state imaging device 
described above, a through electrode is formed by forming, 
by etching or the like, a through hole which penetrates 
through the semiconductor substrate from the back side and 
exposes a plurality of internal electrodes, and then embedding 
a conductive material in the through hole. In other words, the 
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through electrode is electrically connected to the back side of 
the internal electrode, without penetrating through the inter 
nal electrode. 
0022. Thus, electrical testing is the only effective method 
for recognizing and testing whether or not an electrical con 
nection between the through electrode and each internal elec 
trode is ensured (presence or absence of connection failure). 
Generally, it is not easy to electrically test an unfinished wafer 
in the middle of the process because Such testing requires 
another step of temporarily removing the wafer from the 
processing line and performing probe testing on the wafer. 
This makes it difficult to detect the connection failure 
between the through electrode and each internal electrode in 
an earlier stage of the process. 
0023. It is further difficult to check and control whether or 
not a state and appearance of the formed through hole and 
through electrode is appropriate. Specifically, by electrical 
testing, it is not possible to check and control: whether or not 
the through hole is formed to reliably reach the back surface 
of the internal electrode; whether or not a size (diameter) of 
the through hole at the back surface of the internal electrodes 
satisfies a desired value; and whether or not the formed 
through electrode has a shape Suited to be electrically con 
nected to the internal electrode. 
0024. As described above, in case of a connection failure 
occurring between the through electrode and internal elec 
trode, and in case of a failure in forming of the through hole 
or through electrode, such failure cannot be detected earlier, 
and thus it is more likely to cause quality degradation and 
production loss. 
0025. An object of the present invention, which is con 
ceived in view of Such conditions, is to provide a technique 
that allows: easy recognition of the state and appearance of 
the formed through hole and through electrode; improvement 
in qualities of the through hole and through electrode; and 
earlier detection of the connection failure. 
0026. To achieve the above object, a semiconductor device 
according to an aspect of the present invention includes: a 
Substrate; a first internal electrode and a second internal elec 
trode that are provided on a first main surface of the substrate; 
a first through electrode penetrating through the Substrate in a 
thickness direction to reach the first internal electrode and 
electrically connected to the first internal electrode; a second 
through electrode penetrating through the second internal 
electrode in the thickness direction; and a wiring provided on 
a second main Surface and electrically connected to the first 
through electrode, the second main Surface being opposite to 
the first main surface of the substrate. 
0027. Here, it is preferable that the second internal elec 
trode be thinner than the first internal electrode, and the first 
internal electrode may beformed of a plurality of metal films 
that are laminated, and the second internal electrode may be 
formed of a single metal film. 
0028. In addition, it is preferable that the second internal 
electrode not be electrically connected to the substrate. In 
addition, when a function circuit is formed on the first main 
surface of the substrate, it is preferable that the second inter 
nal electrode not be electrically connected to the function 
circuit. 
0029. In addition, the semiconductor device may further 
include a protection film covering the second internal elec 
trode. 

0030 The semiconductor device may further include a 
third through electrode penetrating through the Substrate in 
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the thickness direction to reach a portion which is part of the 
first main surface of the substrate and on which no internal 
electrode is provided. 
0031 Here, it is preferable that the third through electrode 
not be electrically connected to the substrate. In addition, 
when a function circuit is formed on the first main surface of 
the substrate, it is preferable that the third through electrode 
not be electrically connected to the function circuit. 
0032. In addition, the semiconductor device may further 
include a protection film covering the portion that the third 
through electrode reaches and is part of the first main Surface 
of the substrate. 

0033. The semiconductor device may further include an 
insulation layer covering the second main Surface excluding a 
portion of the wiring. In addition, the semiconductor device 
may further include an external electrode provided in the 
portion of the wiring that is not covered by the insulation 
layer, and electrically connected to the wiring. 
0034. In addition, a semiconductor device according to 
another aspect of the present invention may include: a Sub 
strate; an internal electrode provided on a first main surface of 
the Substrate; a first through electrode penetrating through the 
substrate in a thickness direction to reach the internal elec 
trode and electrically connected to the internal electrode; a 
third through electrode penetrating through the Substrate in 
the thickness direction to reach a portion which is part of the 
first main surface of the substrate and on which no internal 
electrode is provided; and a wiring provided on a second main 
surface and electrically connected to the first through elec 
trode, the second main Surface being opposite to the first main 
surface of the substrate. 

0035. In addition, a method of manufacturing a semicon 
ductor device according to an aspect of the present invention 
includes: providing, on a first main Surface of a substrate, a 
first internal electrode and a second internal electrode that is 
thinner than the first internal electrode; forming a first 
through hole that penetrates through the Substrate in a thick 
ness direction to reach the first internal electrode; forming a 
second through hole that penetrates through the Substrate in 
the thickness direction; providing, on an inner wall of the first 
through hole, a first through electrode electrically connected 
to the first internal electrode; providing, on an inner wall of 
the second through hole, a second through electrode electri 
cally connected to the second internal electrode; and provid 
ing, on a second main Surface, a wiring electrically connected 
to the first through electrode, the second main Surface being 
opposite to the first main surface of the substrate. 
0036. Here, the second through hole may be formed to 
penetrate through the second Substrate and the second inter 
nal electrode in the thickness direction. 

0037. Here, it is preferable that the forming of the first 
through hole and the forming of the second through hole be 
performed at the same time. 
0038. In addition, the method of manufacturing a semi 
conductor device may further include forming a third through 
hole that penetrates through the substrate in the thickness 
direction to reach a portion which is part of the first main 
surface of the substrate and on which no internal electrode is 
provided, and the method may further include providing a 
third through electrode on an inner wall of the third through 
hole. 
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0039 Here, it is preferable that the forming of the first 
through hole, the forming of the second through hole, and the 
forming of the third through hole be performed at the same 
time. 
0040. In addition, the method of manufacturing a semi 
conductor device may further include providing an insulation 
layer that covers the second main Surface excluding a portion 
of the wiring, and the method may further include providing, 
in the portion of the wiring that is not covered by the insula 
tion layer, an external electrode electrically connected to the 
wiring. 
0041. In addition, the method of manufacturing a semi 
conductor device may further include performing appearance 
check from a side of the first main surface of the substrate, on 
at least one of the second through hole, the third through hole, 
the second through electrode, and the third through electrode, 
and estimating, according to a result of the appearance check, 
whether the first through hole is properly formed. 
0042. In addition, a method of manufacturing a semicon 
ductor device according to another aspect of the present 
invention may include: providing an internal electrode on a 
first main Surface of a Substrate; forming a first through hole 
that penetrates through the Substrate in a thickness direction 
to reach the internal electrode; forming a third through hole 
that penetrates through the substrate in the thickness direction 
to reach a portion which is part of the first main surface of the 
substrate and on which no internal electrode is provided; and 
providing, on an inner wall of the first through hole, a first 
through electrode electrically connected to the internal elec 
trode; providing a third through electrode on an inner wall of 
the third through hole; and providing, on a second main 
Surface, a wiring electrically connected to the first through 
electrode, the second main Surface being opposite to the first 
main surface of the substrate. 
0043. The present invention can be realized not only as 
Such a semiconductor device and a method of manufacturing 
the semiconductor device but also as an electronic device 
including a wiring or an external electrode of Such a semi 
conductor device electrically connected to a wiring provided 
on the surface of the circuit board. 

0044 As described above, the semiconductor device 
according to an implementation of the present invention 
includes the first through electrode which penetrates through 
the substrate in a thickness direction to reach the first internal 
electrode. In addition, the semiconductor device according to 
an implementation of the present invention includes at least 
one of the second through electrode penetrating through the 
substrate and the second internal electrode in the thickness 
direction, and the third through electrode penetrating through 
the substrate in the thickness direction to reach a portion 
which is part of the surface of the substrate and on which no 
internal electrode is provided. 
0045. In practice, the first through electrode is used to 
connect the inside and outside of the semiconductor device, 
but it is not possible to check, by appearance from the Surface 
side of the substrate, the state and appearance of the formed 
first through electrode and through hole that is previously 
formed to provide the first through electrode, because the first 
through electrode and through hole are hidden behind the first 
internal electrode. 
0046. In contrast, it is possible to easily perform, from the 
Surface side of the Substrate, appearance check (appearance 
inspection, size measurement, and so on) on the state and 
appearance of the formed second through electrode, third 
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through electrode, and through hole that is previously formed 
to provide these through electrodes, thus making it possible to 
estimate, according to the result of the appearance check, the 
state and appearance of the formed first through electrode and 
through hole that is formed in advance of forming the first 
through electrode. 
0047 Unlike electrical testing, since such estimation 
based on appearance check can be performed, in an earlier 
stage of the manufacturing process, on the state and appear 
ance of the formed first electrode and through hole that is 
formed in advance of forming the first through electrode, it is 
possible to reduce production loss by process control. Such as 
immediately performing rework processing or terminating 
the Subsequent process when the estimated State and appear 
ance as a result of the formation is not satisfactory. In addi 
tion, by immediately feeding back the result of the appear 
ance check to the conditions for manufacturing the 
Subsequent Substrate or lot, it is possible to improve qualities 
of the through hole and the through electrode, and increase a 
manufacturing yield of the semiconductor device. 

FURTHER INFORMATION ABOUT TECHNICAL 
BACKGROUND TO THIS APPLICATION 

0048. The disclosure of Japanese Patent Application No. 
2008-288109 filed on Nov. 10, 2008, including specification, 
drawings and claims is incorporated herein by reference in its 
entirety. 
0049. The disclosure of PCT application No. PCT/ 
JP2009/05956 filed on Nov. 9, 2009, including specification, 
drawings and claims is incorporated herein by reference in its 
entirety. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0050. These and other objects, advantages and features of 
the invention will become apparent from the following 
description thereof taken in conjunction with the accompa 
nying drawings that illustrate a specific embodiment of the 
invention. In the Drawings: 
0051 FIG. 1 is a cross-sectional view showing a configu 
ration of a conventional Solid-state imaging device; 
0.052 FIG. 2 is a cross-sectional view showing an example 
of a configuration of a semiconductor device according to an 
embodiment of the present invention; 
0053 FIG.3(a) to (c) is an enlarged cross-sectional view 
showing an example of a configuration of a main part of the 
semiconductor device according to an embodiment of the 
present invention; 
0054 FIG. 4 is a cross-sectional view showing an example 
of a configuration of a semiconductor device according to an 
embodiment of the present invention; 
0055 FIG. 5 is a flowchart showing an example of a 
method of manufacturing a semiconductor device according 
to an embodiment of the present invention; 
0056 FIG. 6(a) to (c) is an enlarged cross-sectional view 
showing an example of a configuration of the main part of the 
semiconductor device at the end of Process 2 according to an 
embodiment of the present invention; and 
0057 FIG. 7(a) to (c) is an enlarged cross-sectional view 
showing an example of a configuration of the main part of the 
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semiconductor device at the end of Process 4 according to an 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0058. Hereinafter, a semiconductor device according to an 
embodiment of the present invention will be described. 
0059 (Structure of the Semiconductor Device) 
0060 First, the structure of the semiconductor device 
according to an embodiment of the present invention will be 
described with reference to the drawings. 
0061 (Configuration of Main Part) 
0062 FIG. 2 is a cross-sectional view showing a structure 
of a semiconductor device 10 according to an embodiment of 
the present invention. 
0063. The semiconductor device 10 according to an 
embodiment of the present invention includes, as shown in 
FIG. 2: an internal electrode 12A and an internal electrode 
12B that are made primarily of a metal such as A1 or Cu and 
provided on a main Surface shown in an upper part of the 
figure (hereinafter, referred to as a Surface) of a semiconduc 
tor substrate 11; a first through electrode 17A penetrating 
through the semiconductor Substrate 11 in a thickness direc 
tion to reach a main Surface shown in a lower part of the figure 
(hereinafter, referred to as a back surface) of the internal 
electrode 12A; a second through electrode 17B penetrating 
through the semiconductor substrate 11 and the internal elec 
trode 12B in the thickness direction; a third through electrode 
17C penetrating through the semiconductor substrate 11 to 
reach a portion which is part of the Surface of the semicon 
ductor substrate 11 and on which neither of the internal elec 
trodes 12A and 12B is provided; and metal wiring 18 formed 
on the back surface of the semiconductor substrate 11 and 
electrically connected to each of the first through electrode 
17A, the second through electrode 17B, and the third through 
electrode 17C. 
0064. Here, the semiconductor substrate 11 and the metal 
wiring 18 are examples, respectively, of the Substrate and 
wiring according to the present invention. 
0065. The thickness of the semiconductor substrate 11 
(that is, a depth of a first through hole 14, a second through 
hole 15, and a third through hole 16) is, as a general example, 
10 um to 300 um. 
0066. In the semiconductor substrate 11, the first through 
hole 14, the second through hole 15, and the third through 
hole 16 are previously provided, and the first through elec 
trode 17A, the second through electrode 17B, and the third 
through electrode 17C are formed by plating, for example, 
with Cu or a metal material primarily composed of Cu, inner 
walls of the first through hole 14, the second through hole 15, 
and the third through hole 16 (that is, a surface that is of each 
of the semiconductor substrate 11, the internal electrode 12A, 
and the internal electrode 12B and is inwardly oriented 
toward a corresponding one of the first through hole 14, the 
second through hole 15, and the third through whole 16). 
0067. As shown in FIG. 2, the first through electrode 17A, 
the second through electrode 17B, and the third through elec 
trode 17C may beformed to fill in the first through hole 14, the 
second through hole 15, and the third through hole 16, respec 
tively, or may beformed into a form of metal film (not shown) 
that covers, with an approximately constant thickness, a Sur 
face that is of the semiconductor substrate 11 and is inwardly 
oriented toward each of the first through hole 14, the second 
through hole 15, and the third through hole 16. 
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0068. In addition, the metal wiring 18 is formed by plating 
the back surface of the semiconductor substrate 11 with, for 
example, Cu or a metal material primarily composed of Cu. 
0069 Preferably, the thickness of the metal wiring 18 is 5 
um to 20 Jum. 
0070. Note that in order to insulate, from the semiconduc 
tor substrate 11, each of the first through electrode 17A, the 
second through electrode 17B, the third through electrode 
17C, and the metal wiring 18, an insulation film including 
SiO, and so on (not shown) may be provided on the back 
surface of the semiconductor substrate 11 as well as on a 
surface that is of the semiconductor device 11 and is inwardly 
oriented toward each of the first through hole 14, the second 
through hole 15, and the third through hole 16 before per 
forming plating using a metal material which is to be formed 
into the first through electrode 17A, the second through elec 
trode 17B, the third through electrode 17C, and the metal 
wiring 18. 
(0071 (Structure to Protect and Reinforce the Semicon 
ductor Device) 
0072 Furthermore, on the surface side of the semiconduc 
tor substrate 11, a transparent substrate 22 formed primarily 
of for example, optical glass, Support glass, and so on is 
formed via a protection film 13 and an adhesive layer 21. 
0073. The protection film 13 is generally called passiva 
tion, and made of an inorganic material Such as SiN. 
0074 The adhesive layer 21 may be formed to cover the 
surfaces of the semiconductor substrate 11 and the protection 
film 13, and may also have a cavity structure which includes 
a hollow under the transparent substrate 22. 
0075. The structure and material of each of the adhesive 
layer 21 and the transparent Substrate 22 is appropriately 
selected according to the purpose, such as improving electri 
cal characteristics of the semiconductor substrate 11 or rein 
forcing strength of the semiconductor Substrate 11. 
0076 Note that the transparent substrate 22 is particularly 
effective when mainly applying a semiconductor device 
according to the present invention to an optical device, and 
when applying the semiconductor device as an reinforcing 
plate intended to reinforce the strength of the semiconductor 
substrate 11, but the transparent substrate 22 is not an essen 
tial constituent element for an ultimate structure in every case 
but may be or may not be included depending on the intended 
SC. 

(0077 (Structure of the Semiconductor Device for Internal 
and External Connections) 
(0078. Furthermore, the insulation layer 19 is provided 
which covers, excluding a portion of the metal wiring, the 
back Surface of the semiconductor Substrate 11, and an exter 
nal electrode 20 to be electrically connected to the metal 
wiring 18 is formed using, for example, a lead-free solder 
material having a Sn—Ag—Cu composition, on the portion 
that is not covered by the insulation layer 19 of the metal 
wiring 18. 
007.9 Thus, each of the internal electrodes 12A and 12B is 
electrically connected to the external electrode 20 corre 
sponding to each of the internal electrodes 12A and 12B via 
the first through electrode 17A, the second through electrode 
17B, and the metal wiring 18. 
0080. In addition, on the surface of the semiconductor 
substrate 11, a function circuit (not shown) is formed which 
performs a function of the semiconductor device 10, and the 
internal electrode 12A is electrically connected to the func 
tion circuit. This allows reception and transmission of an 
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electrical signal in and out the semiconductor device 10 via 
the internal electrode 12A, the first through electrode 17A, 
the metal wiring 18, and the external electrode 20. 
I0081. Here, it is preferable that the internal electrode 12B 
should not be electrically connected to the function circuit of 
the semiconductor device 10. In addition, an internal elec 
trode to be connected to the third through electrode 17C is not 
provided. In Such a structure, since the second through elec 
trode 17B and the third through electrode 17C are not elec 
trically connected to the function circuit, the internal elec 
trode 12B, the second through electrode 17B, and the third 
through electrode 17C has no negative electrical effect on the 
function circuit unit. In this case, the external electrode 20 
corresponding to each of the second through electrode 17B 
and the third through electrode 17C can be utilized to obtain 
mechanical strength that is required for attachment of the 
semiconductor substrate 10 to the circuit board of an elec 
tronic device. 
I0082 (Detailed Structure of the Main Part) 
0083 FIG.3(a) to (c) is an enlarged cross-sectional view 
showing a detailed structure of a main part of the semicon 
ductor device 10 according to an embodiment of the present 
invention. A detailed form of the main part of the semicon 
ductor device 10 will be described using FIG.3(a) to (c). 
0084 As shown in FIG.3(a), the first through hole 14 for 
providing the first through electrode 17A is formed to pen 
etrate through the semiconductor substrate 11 to reach the 
back surface of the internal electrode 12A. 
I0085. As shown in FIG.3(b), the second through hole 15 
for providing the second through electrode 17B is formed to 
penetrate through the semiconductor substrate 11 and the 
internal electrode 12B. 
I0086. As shown in FIG.3(c), the third through hole 16 for 
providing the third through electrode 17C is formed to pen 
etrate through the semiconductor substrate 11 to reach the 
portion which is part of the surface of the semiconductor 
substrate 11 and on which no internal electrode is provided. 
I0087. As described earlier, the first through electrode 17A, 
the second through electrode 17B, and the third through elec 
trode 17C are formed by filling in, with a metal material, the 
first through hole 14, the second through hole 15, and the third 
through hole 16, respectively, that are formed on the semi 
conductor substrate 11. In addition, the first through electrode 
17A, the second through electrode 17B, and the third through 
electrode 17C may beformed by providing the metal material 
in a film state on inner walls of the first through hole 14, the 
second through hole 15, and the third through hole 16. 
I0088. Here, it is preferable that the internal electrode 12B 
be thinner than the internal electrode 12A. To provide thick 
ness difference, the internal electrode 12A may be formed by 
laminating a plurality of metal films in layers, and the internal 
electrode 12B may be formed of a single layer of metal film. 
0089. By providing the thickness difference between the 
internal electrodes 12A and 12B, even when the first through 
hole 14 and the second through hole 15 are formed at the same 
time, the first through hole 14 is formed to reach the back 
surface of the internal electrode 12A, and the second through 
hole 15 is formed to penetrate through the internal electrode 
12B. 
0090. In addition, the protection film 13 is provided 
excluding a portion of the surface of the internal electrode 
12A. The portion of the internal electrode, which is not cov 
ered by the protection film 13, is normally used for probe 
testing. In contrast, the protection film 13 is formed to com 
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pletely cover each of the surface of the internal electrode 12B 
and the portion that the third through hole 16 reaches and is 
part of the surface of the semiconductor substrate 11. 
0091. By providing the protection film 13 in such a form, 

it is possible to prevent, from being exposed on the Surface of 
the semiconductor Substrate 11, a reaction product which is 
generated during forming of the second through hole 15 and 
a reaction product which is generated during forming of the 
third through hole 16. Furthermore, it is also possible to 
prevent the second through electrode 17B and the third 
through electrode 17C from being exposed on the surface of 
the semiconductor substrate 11. 
0092. In such a configuration, it is possible to determine 
whether or not the second through hole 15 and the third 
through hole 16 have reached the surface of the internal 
electrode 12B, and when they reach the surface of the internal 
electrode 12B, it is possible to easily perform appearance 
check (appearance inspection, size measurement, and so on) 
on the size (diameter) at the surface of the internal electrode 
12B, from the surface side of the semiconductor substrate 11. 
0093. Furthermore, it is possible to easily check, by 
appearance, the state or appearance of the formed second 
through electrode 17B and third through electrode 17C from 
the surface side of the semiconductor substrate 11. 
0094. According to the result of such appearance check, it 

is possible to estimate the state or appearance of the formed 
first through hole 14 and first through electrode 17A that are 
hidden behind the internal electrode 12A and thus cannot be 
checked by appearance. 
0.095 For example, from the presence or absence, and 
from the size (diameter) of the second through hole 15 and the 
third through hole 16 as viewed from the surface side of the 
semiconductor substrate 11, it is possible to estimate whether 
or not the first through hole 14 reliably reaches the back 
surface of the internal electrode 12A, or whether or not the 
first through hole 14 satisfies a desired size (diameter) at the 
back surface of the internal electrode 12A. 
0096. In addition, for example, from the state and appear 
ance of the formed second through electrode 17B and third 
through electrode 17C as viewed from the surface side of the 
semiconductor substrate 11, it is possible to estimate whether 
or not the first through electrode 17A having a desired contact 
area (connection resistance) with the internal electrode 12A is 
formed. 
0097. Such estimation can be easily performed based on 
the appearance check, thus allowing a process control Such as 
determining whether to continue or terminate the Subsequent 
process in an earlier stage of the manufacturing processing, 
and immediately feeding back the result of the appearance 
check to the conditions for manufacturing the Subsequent 
semiconductor substrate or the lot. 
(0098. Note that the second through electrode 17B and the 
third through electrode 17C may be omitted. 
0099 Such a configuration is effective in the case of, for 
example, a highly-controllable manufacturing process of the 
through hole, which allows securing the desired quality of the 
first through electrode 17A without checking the second 
through electrode 17B and the third through electrode 17C by 
appearance. 
0100 Furthermore, one of the second through hole 15 and 
the third through hole 16 may be omitted. In this case, it is also 
possible to check the state and appearance of the formed first 
through hole 14, using the other one of the second through 
hole 15 and the third through hole 16 that is not omitted. 
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0101. In other words, on the semiconductor substrate 11, 
all of the first through hole 14, the second through hole 15, the 
third through hole 16 may beformed, or only the first through 
hole 14 and the second through hole 15 may be formed, or 
only the first through hole 14 and the third through hole 16 
may be formed. 
0102 FIG. 4 is a cross-sectional view showing a configu 
ration of the semiconductor device 30 in which: of the first, 
second, and third through holes 14, 15, and 16, only the first 
through hole 14 and the third through hole 16 are formed on 
the semiconductor substrate 11. In the semiconductor device 
30, compared to the semiconductor device 10 shown in FIG. 
2, a constituent element related to the second through hole 15 
is omitted. 

0103) In addition, when each of the second through hole 
15 and the third through hole 16 is formed at least one for one 
wafer, the second through hole 15 and the third through hole 
16 can be used for estimating the state and appearance of the 
formed first through hole 14. In addition, by setting, as a 
process control target in one wafer, approximately three to ten 
semiconductor devices to be subsequently singulated, and the 
second through hole 15 and third through hole 16 may be 
formed only in such semiconductor devices 10. 
0104 (Manufacturing Method of the Semiconductor 
Device) 
0105. The following will describe a method of manufac 
turing the semiconductor device 10 according to an embodi 
ment of the present invention. Here described is a character 
istic method of processing and testing the semiconductor 
substrate 11 that is to be performed in the manufacturing 
method of the semiconductor device 10. 

0106 FIG. 5 is a flowchart showing an example of a 
method of manufacturing the semiconductor device 10. In the 
following description, the main part of the semiconductor 
device 10 will be referenced using the reference signs shown 
in FIG. 2. 

0107. Note that a manufacturing method that omits the 
processing related to the internal electrode 12B, the second 
through hole 15, and the second through electrode 17B from 
the manufacturing method described below is applicable to 
the semiconductor device 30 shown in FIG. 4. 

0108 (Process 1) By processing the wafer that is the semi 
conductor Substrate 11 according to the known method, the 
function circuit not shown and the internal electrodes 12A 
and 12B formed primarily of a metal such as A1 or Cu are 
formed on the surface of the semiconductor substrate 11, and 
furthermore the protection film 13 is formed to cover the 
surfaces of the semiconductor substrate 11, and the internal 
electrodes 12A and 12B. Subsequently, for probe testing, the 
protection film 13 may be removed at a portion of the surface 
of the internal electrode 12A. 

0109 Here, it is preferable that the internal electrode 12B 
be formed to be thinner than the internal electrode 12A. 

0110. Note that in this process, the function circuit, the 
internal electrode 12A, the internal electrode 12B, and the 
protection film 13 are provided for each of the plurality of the 
semiconductor devices 10 on a wafer that are to be singulated 
later. 
0111 Subsequently, backgrinding is performed on the 
wafer that is the semiconductor substrate 11 up to a desired 
thickness (generally 10um to 30 Lum), and mirror processing 
such as chemical mechanical planarization (CMP) is further 
performed. 
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0112 (Process 2) From the back side of the semiconductor 
substrate 11, the first through hole 14, the second through hole 
15, and the third through hole 16 are formed using dry etch 
ing, wet etching, or the like. 
0113. Here, in man-hour and cost reduction perspectives, 

it is desirable that the first through hole 14, the second through 
hole 15, and the third through hole 16 beformed at the same 
time. By forming the internal electrode 12B that is thinner 
than the internal electrode 12A, even when the first through 
hole 14 and the second through hole 15 are formed at the same 
time, it is possible to form the first through hole 14 to reach the 
back surface of the internal electrode 12A, and to form the 
second through hole 15 to penetrate through the internal 
electrode 12B. 
0114. Note that the third through hole 16 is formed to 
penetrate through the semiconductor Substrate 11. 
0115 FIG. 6(a) to (c) is an enlarged cross-sectional view 
showing a configuration of the main part of the semiconduc 
tor device 10 at the end of Process 2. FIG. 6(a) to (c) corre 
sponds to the portions shown in FIG.3(a) to (c), each showing 
an example of a state in which each of the first through hole 
14, the second through hole 15, and the third through hole 16 
is formed. 
0116 (Process 3) From the surface side of the semicon 
ductor Substrate 11, for example, through observation using a 
microscope, appearance check (appearance inspection, size 
measurement, and so on) is performed on the presence or 
absence and the size (diameter) of the second through hole 15 
that appears on the surface of the internal electrode 12B and 
the third through hole 16 that appears on the surface of the 
semiconductor substrate 11. 
0117. As a result of the appearance check, when the sec 
ond through hole 15 and the third through hole 16 cannot be 
checked or are Smaller than a desired size, rework processing 
is performed (not shown in FIG. 5) or the subsequent process 
is terminated, based on an estimation that the first through 
hole 14 is not properly formed accordingly (that is, the first 
through electrode 17A is not properly formed in the subse 
quent Process 4). This allows reducing production loss. 
0118. In addiction, the result of the appearance check may 
be immediately fed back to the conditions for manufacturing 
the through hole in the subsequent substrate or lot. This 
allows improving quality of the through hole and increasing 
manufacturing yield. 
0119 (Process 4) Using a chemical vapor deposition 
(CVD) method, a print-fill method, and so on, an insulation 
layer formed of SiO, or the like, which is not shown in FIG. 
2, is formed on an entire back Surface of the semiconductor 
substrate 11 and surfaces of the internal electrodes 12A and 
12B, each of which is inwardly oriented toward a correspond 
ing one of the first through hole 14, the second through hole 
15, and the third through hole 16. 
I0120 Subsequently, the insulation film formed on the 
internal electrode 12A and the internal electrode 12B is 
removed again using dry etching, wet etching or the like, and 
a metal thin film is subsequently formed on the entire back 
surface of the semiconductor substrate 11 and inner walls of 
the first through hole 14, the second through hole 15, and the 
third through hole 16 by sputtering. Here, Ti, Tiw, Cr, Cu, or 
the like is mainly used for the metal thin film. 
I0121 Subsequently, the first through electrode 17A, the 
second through electrode 17B, and the third through electrode 
17C are provided by: according to a print-fill method using 
conductive paste, an electrolytic plating method, or the like, 
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filling the first through hole 14, the second through hole 15, 
and the third through hole 16 with a metal material, or form 
ing the metal material in a film state on the inner walls of the 
first through hole 14, the second through hole 15, and the third 
through hole 15. 
0122 FIG. 7(a) to (c) is an enlarged cross-sectional view 
showing a configuration of the main part of the semiconduc 
tor device 10 at the end of Process 4. FIG. 7(a) to (c) corre 
sponds to the portion shown in FIG.3(a) to (c), each showing 
an example of a state in which each of the first through 
electrode 17A, the second through electrode 17B, and the 
third through electrode 17C is formed. 
0123 (Process 5) From the surface side of the semicon 
ductor Substrate 11, for example, by observation using a 
microscope, appearance check (appearance inspection, size 
measurement, and so on) is performed on the second through 
electrode 17B that appears on the surface of the internal 
electrode 12B, and the third through electrode 17C that 
appears on the Surface of the semiconductor Substrate 11. 
0.124. As a result of the appearance check, when the sec 
ond through electrode 17B and the third through electrode 
17C are not formed into a desired shape, rework processing is 
performed (not shown in FIG. 4) or the subsequent process is 
terminated, based on an estimation that the first through elec 
trode 17A is not properly formed accordingly. This allows 
reducing production loss. 
0.125. In addiction, the result of the appearance check may 
be immediately fed back to the conditions for manufacturing 
the through hole in the subsequent substrate or lot. This 
allows improving the quality of the through hole and increas 
ing the manufacturing yield. 
0126 (Process 6) Subsequently, a plurality of metal wir 
ings 18 that is to connect each the first through electrode 17A, 
the second through electrode 17B, and the third through elec 
trode 17C are formed, using a photolithography technique, 
electrolytic plating, and wet etching. 
0127 Specifically, after applying a photosensitive liquid 
resist by spin coating or attaching dry film across the entire 
back surface of the semiconductor substrate 11, the resist is 
patterned to mach the metal wiring 18 by exposure and devel 
opment. 
0128. Note that the thickness of the resist may be deter 
mined according to the thickness of the metal wiring 18 
desired to be ultimately formed, but the thickness is generally 
5um to 30 um. Then, the metal wiring 18 is formed, using 
electrolytic plating, at an aperture provided in the resist, and 
Subsequently the resist is removed, and cleaning is per 
formed. 
0129. Subsequently, the metal wiring 18 is formed by 
removing the metal thin film by wet etching, which is previ 
ously formed by sputtering at the time of forming the first 
through electrode 17A, the second through electrode 17B. 
and the third through electrode 17C. Here, the resist and the 
dry film may be either negative or positive. In addition, for 
electrolytic plating, Cu plating is mainly used. In addition, in 
wet etching of the metal thin film, hydrogen peroxide is 
mainly used when the metal thin film is formed primarily of 
Ti, and ferric chloride is mainly used when the metal thin film 
is formed primarily of Cu. 
0130 Note that additive formation using electrolytic plat 
ing has been described here, but another formation method 
may be adopted that is to perform, after electrolytic Cu plat 
ing on the entire back Surface of the semiconductor Substrate 
11, perform formation by resist formation and wet etching. 
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I0131 Note that it is preferable to form the first through 
electrode 17A, the second through electrode 17B, the third 
through electrode 17C, and the metal wiring 18 by electro 
lytic plating at the same time because this allows reducing the 
number of processes. In this case, the process order of the 
appearance check on the second through electrode 17B and 
the third through electrode 17C is changed to be after forming 
of the metal wiring 18. 
I0132 (Process 7) On the back surface of the semiconduc 
tor substrate 11, the insulation layer 19 is formed to cover the 
metal wiring 18. Generally, the insulation layer 19 is formed 
using a photosensitive resin, by spin coating or attaching dry 
film. 
0.133 Subsequently, by selectively removing the insula 
tion layer 19, using a photolithography technique (exposure 
and development), the aperture for exposing a portion of the 
metal wiring 18 is formed. 
I0134) Subsequently, in the aperture, an external electrode 
20 to be electrically connected to the metal wiring 18 is 
formed by solderball placement or Solderpaste printing using 
flux, or electrolytic plating. The external electrode 20 is 
formed using, for example, a lead-free solder material having 
a Sn—Ag Cu composition. 
0.135 (Process 8) Lastly, the semiconductor substrate 11 
and the insulation layer 18 are cut into a plurality of singu 
lated Solid-state imaging devices 10, using a cutting tool, for 
example, a dicing saw. 
0.136 Note that, although not described above, a support 
substrate that reinforces the wafer may be attached to the top 
surface side of the semiconductor substrate 11, and may be 
removed in the middle of the processing (for example, after 
forming the external electrode 20). In addition, an element 
that is to be structurally left as the transparent substrate 22 in 
the final state may be previously attached to the surface side 
of the semiconductor substrate 11 via the adhesive layer 21. 
0.137 As described above, according to a method of pro 
cessing the semiconductor Substrate as part of the method of 
manufacturing the semiconductor device according to an 
embodiment of the present invention, the through hole and the 
through electrode are provided of which the state and appear 
ance after formation can be checked by appearance (appear 
ance inspection, size measurement, and so on) from the Sur 
face side of the semiconductor Substrate 11, thus making it 
possible to perform an appearance check on each of the 
through hole and the through electrode immediately after the 
processes of forming the through hole and the through elec 
trode. 
(0.138. With this, it is possible to detect a failure by the 
appearance check in an earlier stage of manufacturing the 
semiconductor device, and to perform rework processing or 
terminate the Subsequent process, thus allowing, as a result, 
reducing production loss. 
0.139. In addition, by immediately feeding back the result 
of the appearance check to the conditions for manufacturing 
the Subsequent semiconductor Substrate or lot, it is possible to 
improve qualities of the through hole and the through elec 
trode, and increase a manufacturing yield of the semiconduc 
tor device. 
0140. In addition, by forming the internal electrode 12B 
that is thinner than the internal electrode 12A, the first 
through hole 14 is formed to reach the back surface of the 
internal electrode 12A, and the second through hole 15 is 
formed to penetrate through the internal electrode 12B, so 
that it is not necessary to change the conditions for manufac 
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turing the first through hole 14 and the second through hole 
15, thus making it possible to form the first through hole 14 
and the second through hole 15 at the same time. This allows 
increasing productivity by reducing the number of processes. 
0141 (Summary) 
0142. As described above, the semiconductor device 10 
according to an embodiment of the present invention includes 
at least one of the second through electrode 17B which 
penetrates through the semiconductor Substrate 11 and the 
internal electrode 12B; and the third through electrode 17C 
which penetrates through the semiconductor substrate 11 to 
reach the portion which is part of the surface of the semicon 
ductor substrate 11 and on which no internal electrode is 
provided. 
0143. In addition, the semiconductor substrate 10 includes 
the first through electrode 17A which penetrates through the 
semiconductor substrate 11 to reach the back surface of the 
internal electrode 12A. In practice, the internal electrode 12A 
and the first through electrode 17A are used to electrically 
connect the inside and outside of the semiconductor device 
10. 
0144. In Such a configuration, although the first through 
hole 14 and the first through electrode 17A are hidden behind 
the internal electrode 12A and therefore cannot be checked by 
appearance (appearance inspection, size measurement, and 
so on) from the surface side of the semiconductor substrate 
11, the second through hole 15, the third through hole 16, the 
second through electrode 17B, and the third through electrode 
17C can be easily checked from the surface side of the semi 
conductor substrate 11. 
0145 Thus, by checking, in the middle of the manufactur 
ing processing, for example, immediately after the process of 
forming the through hole, the state and appearance of the 
finished second through hole 15 and third through hole 16 by 
appearance check, it is possible to estimate the state and 
appearance of the formed first through hole 14 from the result 
of the appearance check. In addition, by checking, for 
example, immediately after the process of forming the 
through electrode, the state and appearance of the formed 
second through electrode 17B and third through electrode 
17C by appearance check, it is possible to estimate the state 
and appearance of the formed first through electrode 17A 
from the result of the appearance check. 
0146 Then, when the state and appearance after formation 

is estimated to be not satisfactory, it is possible to reduce 
production loss by process control. Such as performing 
rework processing or terminating the Subsequent process. In 
addition, by immediately feeding back the result of the 
appearance check to the conditions for manufacturing the 
Subsequent Substrate or lot, it is possible to improve qualities 
of the through hole and the through electrode, and increase a 
manufacturing yield of the semiconductor device. 
0147 Although only an exemplary embodiment of this 
invention has been described in detail above, those skilled in 
the art will readily appreciate that many modifications are 
possible in the exemplary embodiment without materially 
departing from the novel teachings and advantages of this 
invention. Accordingly, all such modifications are intended to 
be included within the scope of this invention. 

INDUSTRIAL APPLICABILITY 

0148. The semiconductor device according to an imple 
mentation of the present invention is particularly appropriate 
for an optical device (including a solid-state imaging device, 
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and other various types of semiconductor devices and mod 
ules such as a photodiode and a laser module, and is further 
applicable to other various types of semiconductor devices 
including LSI, memory, a vertical device (a diode, a transis 
tor, and so on), and an interposer. 
What is claimed is: 
1. A semiconductor device comprising: 
a Substrate; 
a first internal electrode and a second internal electrode that 

are provided on a first main Surface of said Substrate; 
a first through electrode penetrating through said Substrate 

in a thickness direction and electrically connected to 
said first internal electrode; and 

a second through electrode electrically connected to said 
second internal electrode, 

wherein said second internal electrode is thinner than said 
first internal electrode. 

2. The semiconductor device according to claim 1, 
wherein said second through electrode penetrates through 

said second internal electrode. 
3. The semiconductor device according to claim 1, 
wherein said first internal electrode is formed of a plurality 

of metal films that are laminated, and said second inter 
nal electrode is formed of a single metal film. 

4. The semiconductor device according to claim 1, 
wherein said second internal electrode is not electrically 

connected to said Substrate. 
5. The semiconductor device according to claim 1, further 

comprising 
a function circuit formed on the first main surface of said 

Substrate, 
wherein said second internal electrode is not electrically 

connected to said function circuit. 
6. The semiconductor device according to claim 1, further 

comprising 
a protection film covering said second internal electrode. 
7. The semiconductor device according to claim 1, further 

comprising 
a third through electrode penetrating through said Substrate 

in the thickness direction to reach a portion which is part 
of the first main surface of said substrate and on which 
no internal electrode is provided. 

8. The semiconductor device according to claim 7. 
wherein said third through electrode is not electrically 

connected to said Substrate. 
9. The semiconductor device according to claim 7, further 

comprising 
a function circuit formed on the first main surface of said 

Substrate, 
wherein said third through electrode is not electrically 

connected to said function circuit. 
10. The semiconductor device according to claim 7, further 

comprising 
a protection film covering the portion that said third 

through electrode reaches and is part of the first main 
surface of said substrate. 

11. The semiconductor device according to claim 1, further 
comprising: 

a wiring provided on a second main Surface and electrically 
connected to said first through electrode, the second 
main Surface being opposite to the first main Surface of 
said Substrate; and 

an insulation layer covering the second main Surface 
excluding a portion of said wiring. 
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12. The semiconductor device according to claim 11, fur 
ther comprising 

an external electrode provided on the portion of said wiring 
that is not covered by said insulation layer, and electri 
cally connected to said wiring. 

13. A semiconductor device comprising: 
a Substrate; 
an internal electrode provided on a first main Surface of 

said Substrate; 
a first through electrode penetrating through said Substrate 

in a thickness direction to reach said internal electrode 
and electrically connected to said internal electrode: 

a third through electrode penetrating through said Substrate 
in the thickness direction to reach a portion which is part 
of the first main surface of said substrate and on which 
no internal electrode is provided; and 

a wiring provided on a second main Surface and electrically 
connected to said first through electrode, the second 
main Surface being opposite to the first main Surface of 
said Substrate. 

14. The semiconductor device according to claim 13, 
wherein said third through electrode is not electrically 

connected to said Substrate. 
15. The semiconductor device according to claim 13, fur 

ther comprising 
a function circuit formed on the first main surface of said 

Substrate, 
wherein said third through electrode is not electrically 

connected to said function circuit. 
16. The semiconductor device according to claim 13, fur 

ther comprising 
a protection film covering the portion that said third 

through electrode reaches and is part of the first main 
surface of said substrate. 

17. The semiconductor device according to claim 13, fur 
ther comprising 

an insulation layer covering the second main Surface 
excluding a portion of said wiring. 

18. The semiconductor device according to claim 17, fur 
ther comprising 

an external electrode provided in the portion of said wiring 
that is not covered by said insulation layer, and electri 
cally connected to said wiring. 

19. A method of manufacturing a semiconductor device, 
comprising: 

providing, on a first main Surface of a Substrate, a first 
internal electrode and a second internal electrode that is 
thinner than the first internal electrode: 

forming a first through hole that penetrates through the 
Substrate in a thickness direction to reach the first inter 
nal electrode: 

forming a second through hole that penetrates through the 
Substrate in the thickness direction; 

providing, on an inner wall of the first through hole, a first 
through electrode electrically connected to the first 
internal electrode: 

providing, on an inner wall of the second through hole, a 
second through electrode electrically connected to the 
second internal electrode; and 

providing, on a second main Surface, a wiring electrically 
connected to the first through electrode, the second main 
Surface being opposite to the first main Surface of the 
Substrate. 
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20. The method of manufacturing a semiconductor device 
according to claim 19, 

wherein the second through hole is formed to penetrate 
through the second Substrate and the second internal 
electrode in the thickness direction. 

21. The method of manufacturing a semiconductor device 
according to claim 19, 

wherein said forming of the first through hole and said 
forming of the second through hole are performed at the 
same time. 

22. The method of manufacturing a semiconductor device 
according to claim 19, further comprising 

forming a third through hole that penetrates through the 
Substrate in the thickness direction to reach a portion 
which is part of the first main surface of the substrate and 
on which no internal electrode is provided. 

23. The method of manufacturing a semiconductor device 
according to claim 22, further comprising 

providing a third through electrode on an inner wall of the 
third through hole. 

24. The method of manufacturing a semiconductor device 
according to claim 22, 

wherein said forming of the first through hole, said forming 
of the second through hole, and said forming of the third 
through hole are performed at the same time. 

25. The method of manufacturing a semiconductor device 
according to claim 19, further comprising 

providing an insulation layer that covers the second main 
Surface excluding a portion of the wiring. 

26. The method of manufacturing a semiconductor device 
according to claim 25, further comprising 

providing, in the portion of the wiring that is not covered by 
the insulation layer, an external electrode electrically 
connected to the wiring. 

27. The method of manufacturing a semiconductor device 
according to claim 19, further comprising 

performing appearance check from a side of the first main 
surface of the substrate, on at least one of the second 
through hole, the third through hole, the second through 
electrode, and the third through electrode, and estimat 
ing, according to a result of the appearance check, 
whether the first through hole is properly formed. 

28. A method of manufacturing a semiconductor device, 
comprising: 

providing an internal electrode on a first main Surface of a 
Substrate; 

forming a first through hole that penetrates through the 
Substrate in a thickness direction to reach the internal 
electrode: 

forming a third through hole that penetrates through the 
Substrate in the thickness direction to reach a portion 
which is part of the first main surface of the substrate and 
on which no internal electrode is provided; and 

providing, on an inner wall of the first through hole, a first 
through electrode electrically connected to the internal 
electrode: 

providing a third through electrode on an inner wall of the 
third through hole; and 

providing, on a second main Surface, a wiring electrically 
connected to the first through electrode, the second main 
Surface being opposite to the first main Surface of the 
Substrate. 

29. The method of manufacturing a semiconductor device 
according to claim 28, 
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wherein said forming of the first through hole and said 
forming of the third through hole are performed at the 
same time. 

30. The method of manufacturing a semiconductor device 
according to claim 28, further comprising 

providing an insulation layer that covers the second main 
Surface excluding a part of the wiring. 

31. The method of manufacturing a semiconductor device 
according to claim 30, further comprising 

providing, in the portion of the wiring that is not covered by 
the insulation layer, an external electrode electrically 
connected to the wiring. 
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32. The method of manufacturing a semiconductor device 
according to claim 28, further comprising 

performing appearance check from a side of the first main 
surface of the substrate, on at least one of the third 
through hole and the third through electrode, and esti 
mating, according to a result of the appearance check, 
whether the first through hole is properly formed. 

33. An electronic device comprising 
the conductor device according to claim 12, said semicon 

ductor device having said wiring or said external elec 
trode connected to a wiring provided on a circuitboard. 

c c c c c 


